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Distribution of Goodpasture antigens within various human basement
membranes. Manfred Weber, Karl-Herrmann Meyer zum BOschen-
felde, Hans KOhler, 1st Department of Internal Medicine, University of
Mainz, Federal Republic of Germany. The target antigen of human
autoantibodies to glomerular basement membrane in Goodpasture's
(GP) syndrome is localized on the non-collagenous globular domain
NC1 of collagen IV. It was the aim of this investigation to demonstrate
the OP antigen in basement membranes preparations from various
tissues. Collagenase-digested basement membrane preparations from
human kidney glomeruli (GBM) and tubules (TBM), lung (LBM),
chorioid plexus (PxBM), aorta (ABM), intestine (IBM), and placenta
(PBM) were analyzed according to their reactivity to antiglomerular
basement membrane (anti-GBM) antibody-positive OP sera, Sodium-
dodecyl-sulfate polyacryl gel electrophoresis and immunoblotting was
performed after antigen enrichment by passage of the collagenase
digests through an anion exchange column. The relative amounts of the
antigens were estimated by inhibition-ELISA. Reactivity of anti-GBM
antibodies with one to three monomers (24 to 28 kD) and two dimers (44
kD, 50 kD) could be demonstrated in basement membrane preparations
of kidney glomeruli, kidney tubules, lung, placenta, and aorta. In
basement membranes of chorioid plexus reactivity with the 28 kD
monomer and the 50 kD dimer, in intestinal basement membrane
reactivity with the 50 kD dimer could only be shown. Analysis of the
relative amounts of GP antigen by inhibition-ELISA demonstrated
highest concentrations in GBM and and lower in the other basement
membranes (TBM > PxBM > IBM > PBM > LBM > ABM). The
results indicate, that OP antigens are common to all basement mem-
branes investigated. The differences in antigen concentration and in
reactivity on immunoblotting may indicate different relative amounts,
differences in the degree of cross linking of monomers into dimers, or a
heterogeneity of collagen IV within the various basement membranes.
The clinical manifestation of the anti-GBM disease is therefore not
explained by a restriction of the antigen to basement membranes of
lungs and kidneys but may be influenced by the differences described
here, a variable accessability of the antigen, as well as by nonimmuno-
logic mechanisms.
Regulation of cell volume in proximal renal tubules. F. Lang, H. Völkl,
Institute for Physiology, University of A 6010 Innsbruck, Austria.
Transcellular sodium reabsorption in proximal renal tubules exceeds
intracellular sodium pool within less than a minute. An imbalance of
sodium entry across the luminal cell membrane and sodium extrusion
across the basolateral cell membrane thus results in rapid alterations of
intracellular sodium activity and cell volume, It is not surprising,
therefore, that proximal tubule cells are provided with volume regula-
tory mechanisms. In order to elucidate those mechanisms, isolated
perfused straight proximal renal tubules were exposed to hypotonic
bath perfusates and cell volume determined from serial photographs.
Replacement of 40 mmollliter NaCI in the bath with 80 mmollliter
mannitol did not appreciably alter cell volume. Reduction of bath
osmolarity to 228 mmol/liter by omission of mannitol lead to an increase
of cell volume by 16 1% (N = 26) within 30 seconds, and a subsequent
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regulatory volume decrease (RVD) by 11 1% (N = 26) within 120
seconds. RVD was inhibited by potassium channel blocker barium (I
mmol/liter), by carboanhydrase inhibitor acetazolamide (1 mmol/liter),
by 1 mmol/liter amiloride, by prolonged inhibition of sodium/potassium-
ATPase (1 mmol/liter ouabain for 5 mm), by lipoxygenase inhibitor
nordihydroguaiaretic acid (50 smol/liter), by increase of peritubular
potassium concentration to 30 or 40 mmol/liter, by removal of peritubular
sodium (replaced by choline), as well as by removal of bicarbonate and
CO2. RVD was not significantly affected by short (I mm) exposure to
ouabain, by increase of peritubular potassium concentration to 20
mmol/liter or by removal of chloride in both perfusates (replaced by
gluconate). In conclusion, regulatory cell volume decrease in straight
proximal renal tubules is probably achieved by cellular extrusion of
potassium, bicarbonate and sodium, triggered by release of leukotrienes.
Effect of epinephrine and clonidine on cultured kidney epitheloid
(MDCK) cells. M. Paulmichl, E. WOll, F. Lang, Institute for Physiol-
ogy, University of A 6010 Innsbruck, Austria. Transepithelial transport
of chloride across confluent Madin Darby Canine Kidney (MDCK)-cell
layers is stimulated by a number of hormones including epinephrine.
The stimulation of transport is in part due to activation of potassium
channels in the basolateral cell membrane, present in both, confluent
and subconfluent MDCK cells. The present study has been designed to
further define the effect of epinephrine. To this end cell membrane
potential was continuously traced in subconfluent MDCK-cells before
and during application of epinephrine and/or clonidine. Epinephrine (1
smol/liter) lead to a sustained hyperpolarization from —51 1 mV to
—71 I mY (N = 31), paralleled by a decrease of the resistance and an
increase of the potassium selectivity of the cell membrane. The hyper-
polarising effect of epinephrine was due to activation of potassium
channels. The effect was completely abolished by phentolamine and is
thus mediated by a-receptors. Activation of /3-receptors lead to a
shallow depolarization due to activation of chloride channels. In cells
pretreated with pertussis-toxin the effect was only transient; the sus-
tained hyperpolarization was thus probably mediated by pertussis-toxin
sensitive GTP-binding proteins (0-proteins). Clonidine (100 nmollliter)
lead to a transient hyperpolarization of the cell membrane by — 11 I
mV (N = 33). Half-maximal effects required 20 nmollliter. The effect of
clonidine was abolished by 10 nmollliter yohimbine, and was probably
mediated by a2-receptors. In the presence of 10 nmol/liter clonidine the
effect of epinephrine is only transient. Thus, clonidine exerted an
anti-a-adrenergic action in MDCK cells, possibly via imidazole recep-
tors, which have recently been identified in renal tissue.
Effects of prostaglandin E1 (PGE1) on postischemic acute renal isch-
emia. G. Torsello, P. Reinecke, B. Kutkuhn, Z. Szabo, B. Grabensee,
Departments of Vascular Surgery and Renal Transplantation, Pathol-
ogy, Nephrology, and Nuclear Medicine, University of Düsseldorf,
Federal Republic of Germany. The incidence of acute renal failure after
suprarenal aortic surgery and renal artery reconstruction has been
reported to be as high as 30%, Because preservation of kidney function
can play an important role in the morbidity and mortality of these
patients, the effects of preischemic infusion of POE1 (100 ng/kg/min)
were studied in a canine model. In 20 mongrel dogs plasma creatinine
blood, urea nitrogen, osmolal, free-water and creatinine clearance as
well as renal blood flow and renovascular resistance were measured
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before and after clamping of supra and infrarenal aorta, as well as both
renal arteries for a three hours period. The dogs were followed up for
two weeks and radionuclide studies with Tc-99m-Mag3, I-131-OIH and
In-I 13m-DTPA were performed on third postoperative day. Two weeks
postoperatively the animals were sacrificed and the kidneys removed
for histologic examination. The results of both groups (POE1 N = 10;
NaCl 0.9% N = 10) were studied using statistical analysis of variance
procedures for repeated measurements. After renal ischemia 9 dogs of
the control group and 3 dogs of the PGE1-group developed acute renal
failure (P < 0.05). POE1 infusion significantly attenuated the postische-
mic fall in glomerular filtration rate, and renal concentrating ability as
well as the postischemic increase of plasma creatinine and blood urea
nitrogen induced by three hours warm renal ischemia (P < 0.05).
Radionuclide studies showed a significant preservation of DTPA clear-
ance and extraction fraction of MAG3 and DTPA in the POE1 group.
The transit times for Hippuran and MAG3 were significant shorter. The
effects of preischemic infusion of PGE1 on hemodynamic parameters as
renal blood flow and renal vascular resistance were evident but the
difference was not statistically significant. After perfusion fixation 18
kidneys were examined by light microscopy. Five of 9 animals pre-
treated with POEI showed no important changes. Three of them
showed tubular dilation, only one had severe necrosis of renal cortex.
In 9 animals treated with saline solution no changes were found in two
and dilated canaliculi in one dog. In 6 animals there were partly
necroses covered with small spots of renal cortex, partly extended
necrosis of renal cortex. The morphological findings showed a good
correlation with the clinical and laboratory data. The results show that
the preischemic POEI infusion significantly influenced both incidence
and severity of postischemic renal failure and suggest that the protec-
tive mechanism of POEI on postischemic renal function is not only a
consequence of vasodilation but is mainly due to a cytoprotective effect
of the substance. Future clinical experience and a randomized prospec-
tive study will show the value of this substance as a vasodilator in the
preclamping phase and for preservation of renal and spinal function
after suprarenal surgery.
Antibody-independent unilateral glomerular lesions induced by cobra
venom factor (CVF). R. Metz, M. Zeier, J. Nitsch, M. Raghunath, E.
Ritz, E. W. Rauterberg, Institute of Immunology and Department of
Internal Medicine, Heidelberg, Federal Republic of Germany, Glomer-
ular deposits of complement (C) components are found in the majority
of patients with glomerulonephritis, but the relative contribution of
local C-activation to glomerular lesions is unknown. We developed an
unilateral antibody-independent model of glomerular injury in rats using
the contralateral kidney as control. A bolus of highly purified CVF from
Naja naja khaoutia, a potent activator of the alternative C-pathway, was
administered via the right suprarenal artery. Trapping of CVF was
enhanced by a preceding bolus injection of concanavalin A (ConA).
Controls received saline or ConA alone. Animals were sacrificed 2
hours or 3 days after injection. Cryostate sections of the left (untreated)
and right kidney were examined by histology and immunohistochemis-
try (monoclonal antibodies against rat granulocytes or MØ). Fifty
micrograms CVF alone caused no and 200 g ConA only marginal
effects. In contrast, 50 ig CVF, preceded by 500 g ConA, caused
enlargement of glomerular diameters after 2 hours (treated vs. untreated
kidney P < 0.0007). In parallel, the numbers of cells (counted as nuclei
per glomerulus) were increased as was the number of granulocytes per
glomerulus (22 + 5.8 vs. 14 + 4.3; P <0.0001). Administration of saline
gave consistently negative results. Despite the high accumulation of
inflammatory cells in the glomeruli, no significant proteinuria or albu-
minuria was present. In vivo binding of ConA and CVF to glomerular
sites was shown by immunohistochemistry. We conclude that (1) CVF
provokes glomerular lesions in the absence of antibodies and (2) the
CVF model is suitable to further elucidate the contribution of activated
C-products to the induction of glomerular injury.
Studies on the excretion of structural proteins, and of the influence of
non-enzymatically glycosylated serum proteins in diabetic nephropathy.
I. .Jäckle, I. Bundschuh, E. Lüneberg, B. Szukicz, R. Petzoldt, C.
Bentzel, H. Stolte, Division of Nephrology, Medical School Hannover,
Federal Republic of Germany; East Carolina University, School of
Medicine, Renal Division, Greenville, USA; Diabetesklinik, Bad Oeyn-
hausen, Federal Republic of Germany. The non-enzymatic glycation of
proteins and their structural and functional changes by this biochemical
modification could explain the typical sequelae of diabetes mellitus
(Brownlee et al., N EnglJ Med 318:1315—1321, 1987). Here the question
arises whether development and progression of diabetic nephropathy is
(i) influenced by modified serum proteins and (ii) detectable by the renal
excretion of structural proteins. Results: (i) The ratio of glycated
albumin was increased in serum (5-fold) and urine (2.5-fold) of diabetics
(N = 25). A difference between patients with and without albuminuria(N = 9,363 mg/12 hr vs. N = 11,23 mg/l2 hr; controls N = 13, 13 mg/12
hr) could not be detected. The fraction of glycated albumin was
exclusively anionic. There was no cationized albumin. (ii) The concen-
tration of fibronectin (ELISA) in serum of diabetics was increased (a <
0.01). The urinary excretion of fibronectin was increased as well (a <
0.001). The diabetic patients also excreted lower amounts of Tamm-
Horsfall protein (THP) (a < 0.05). Conclusions. The increase of
non-enzymatically glycated albumin could explain microalbuminuna in
early stage of diabetes. The increase in the urinary excretion of
fibronectin, and the reduction in THP-excretion is an early marker of
the renal involvement in diabetes.
Cell to cell coupling at the afferent arteriole: a combined electrophys-
iological and morphological study. R. Nobiling, C.P. Bührle, I. Physi-
ologisches Institut der Universitat Heidelberg Im Neuenheimer Feld
326, 69 Heidelberg, Federal Republic of Germany. The transmission of
acute and chronic stimuli along the afferent arteriole in the context of
autoregulation of renal blood flow or control of renin release is
frequently discussed by assuming this arteriole to be a single unit
vessel. It is, however, not clear whether or not gap junctions, as
observed at the vascular pole close to the glomerulus, are present along
the entire vessel. Therefore, we investigated this problem using simul-
taneous intracellular recordings from two cells and electron micros-
copy. Owing to the inaccessibility of this vascular region in the intact
kidney, the electrophysiological part of the study was performed with
hydronephrotic mouse kidneys. Simultanuous intracellular recordings
revealed a length constant of 20 j.tm or less, indicating that—if any—less
than three cells are coupled. These measurements were supported by a
virtual lack of gap junctions between the smooth muscle cells in this
arteriole. These observations were made by electron microscopy of
freeze fracture replicas and thin sections of normal and hydrophrotic
kidneys of mice and rats. Additionally, the rich innervation of the
afferent arteriole, as demonstrated by both catecholamine fluorescence
and electron microscopy, suggests that the vessel can also be described
morphologically as a multi-unit vessel. As a consequence, functional
aspects concerning the control of renin secretion or autoregulation of
renal plasma flow are to be reconsidered.
Treatment of hypertensive heart disease. W. Motz, B.E. Strauer,
University of Duesseldorf, Department of Medicine, Moorensir. 5,
D-4000 Düsseldorf I, Federal Republic of Germany. Epidemiologic
studies have shown that arterial hypertension resembles the most
serious risk factor for the development of heart failure. The incidence of
heart failure was ten times increased in patients with both arterial
hypertension und electrocardiographic signs of left ventricular hyper-
trophy than in patients with arterial hypertension without hypertrophy.
Consequently, reversal or prevention of the development of myocardial
hypertrophy is an important aim in the treatment of arterial hyperten-
sion to prevent heart failure. Experimental studies have shown that an
antihypertensive treatment does not automatically reverse left ventric-
ular hypertrophy. For example, vasodilators of the hydralazine-type do
not reverse hypertrophy or even increase left ventricular myocardial
mass despite blood pressure normalization. Accordingly, we asked the
question whether an antihypertensive treatment under clinical condi-
tions with widely used antihypertensive drugs such as diuretics, ACE-
inhibitors, calcium-channel blockers or sympatholytic drugs can regress
hypertrophy in hypertensive patients under clinical conditions. After a
12 month long treatment with enalapril, nifedipine, nitrendipine and
clonidine, regression of left ventricular hypertrophy was obtained along
with blood pressure normalization. An antihypertensive treatment with
the diuretic hydrochlorothiazid in combination with triamteren could
not bring about reversal of hypertrophy parallel with blood pressure
reduction. Reversal of hypertrophy in relation to blood pressure reduc-
tion was found to be most pronounced after treatment with the
sympathicolytic drug clonidine. This finding favors the hypothesis that
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catecholamines play an important part in determining progression and
regression of left ventricular hypertrophy. Accordingly, patients with
hypertensive hypertrophy should be treated with drugs such as cloni-
dine, enalapril or nifedipine and nitrendipine rather than with diuretics.
Whether the prognosis of patients with hypertensive hypertrophy can
be improved by reversal of hypertrophy also cannot be answered at the
moment and remains subject of future research.
Abnormal expression of HLA-DR, -DP, -DQ, -DY antigens in human
kidneys presenting with glomerulonephritis. G.A. Muller, T. Risler, A.
Bohle, C.A. Muller, Medical Univ. Clinics, Institute of Pathology, 7400
Tubingen, Federal Republic of Germany. Humoral and cellular immune
mechanisms are involved in the pathogenesis of glomerulonephritis
(GN). MHC encoded antigens play a major role in the induction and
regulation of immune response. For this reason the expression of
different MHC class H antigens (DQ, DR, DP) and of a putatively new
MHC class II determinant, DY, was analyzed on human kidneys.
Immunoperoxidase staining was performed on frozen sections of 15
normal kidneys and of renal tissue of 65 patients presenting with
different forms of GN. Monoclonal antibodies were used detecting
different MHC class II antigens. In normal adult human kidneys
HLA-DR and -DY versus -DQ or -DP antigens are differentially
expressed on subpopulations of glomerular and interstitial cells and on
vascular endothelial cells, as well as on proximal tubular epithelial cells.
In contrast to the expression of HLA-DY and variably also of -DR
antigens on the surface of proximal tubular epithelial cells in normal
human renal tissue is the absence of HLA-DQ and -DP antigens on
these cells. However, in most kidneys with rapidly progressive (GN)
(RPGN), membranoproliferative GN or focal glomerular sclerosis
(FGS), proximal tubular epithelial cells do express H LA-DR and/or -DP
antigens. In all biopsies with RPGN a clear reduction of HLA-DR, -DP,
-DQ or -DY positive glomerular cells was documented. In the kidneys
presenting with FGS, however, the expression of HLA-DQ antigens
seemed to be increased. The results of these analyses reveal an altered
expression of distinct MHC class II antigens on renal cells according to
the ongoing disease. The aberrant expression of MHC class II antigens
on renal epithelial cells may, like in other organs, indicate an autoim-
mune or infectious disease and may point to defined anatomical sites for
immunologically mediated injuries in GN.
Membranoproliferative glomerulonephritis (MPGN, 3 types). A coop-
erative long-term follow-up study in children and adolescents. D. Anders,
for the Arbeitsgemeinschaft für Pàdiatrische Nephrologie, Universi-
tãts-Kinderklinik, FeulgenstraJ3e 12, D-6300 Giessen, Federal Republic
of Germany. Based on previous morphological work including the fine
structural characterization of Type 3 MPGN (Virchows Archiv 1975,
1977), a cooperative multicenter study was initiated in 1978 with 16
pediatric departments participating. It has been the aim of this (ongoing)
study to obtain long-term follow-up data of old and new patients in
order to determine whether there are clinical and immunological
differences related to the fine structural subclassification of 3 types of
deposit formation. The diagnosis of idiopathic MPGN was established
in 50 children, 27 girls and 23 boys aged 4 to 14 (median: 9.5) years.
They entered the study with a known duration of the disease of 2
months to 10 years (median: 2 years). Electron microscopy including
silver impregnation of ultrathin sections for the distinction of type 3
revealed the typical lesion of type 1 in 27, type 2 in 16, and type 3 in 7
patients. Most frequently the presenting clinical feature at apparent
onset of the disease was the nephrotic syndrome in type 1, gross
hematuria in type 2, and the chance of finding urinary abnormalities in
the absence of clinical symptoms in type 3.
Outcome
5 years from
apparent onset
MPGN type
1 2 3 all
A. Minimal abnormalities Il 4 3 18
B. Progressive course 10 2 4 16
C. End-stage renal failure 6 10 0 16
Total 27 16 7 50
There is a tendency of type 3 being the most benign variant, a finding
probably related to the histological pattern frequently mimicking mem-
branous nephropathy. For complement studies, a new screening test for
C3NeF based on a stable cell bound convertase was developed (U.
Rother, J Immunol Meth 1982). Follow-up measurement of C-compo-
nents revealed an inverse relationship of C3 protein and its split product
C3d, which is not observed in other diseases with serum C3 depression.
High C3d values usually occurred in patients with MPGN type 2, rarely
in type 3.
Effects of cyclosporin A on Ca2 metabolism of permeabilized neutro-
phils. W. Zidek, K.H. Neumann, Medical University-Poliklinik Münster
and Abt. Nephrologie der Med. Hochschule, Hannover, Federal Re-
public of Germany. Among other side effects of cyclosporin A, an
increase in blood pressure is well known. On the one hand, intracellular
free Ca2 concentration may play a role in the pathogenesis of hyper-
tension and on the other hand cyclosporin A has been found to affect
Ca2 metabolism of T lymphocytes. The action of cyclosporin A on
cellular Ca2 stores was examined using a Ca2 selective electrode in
human neutrophils permeabilized with digitonin. Cyclosporin A (500
ng/ml) caused a rapid increase in free Ca2 concentration in the
suspension of neutrophils from 0.27 0.09 mol/liter to 2.13 1.79
mol/liter (N = 31, P < 0.01). Subsequently a reuptake of Ca2 in
cellular organelles was observed within 3 to 5 mm. The reuptake of
Ca2 was inhibited by the inhibitor of mitochondrial Ca2 uptake,
rutheniuum red, but not by the inhibitor of endoplasmic Ca2 ATPase,
orthovanadate. The findings indicate that cyclosporin A causes a
release of Ca2 stored in the endoplasmic reticulum, thus causing first
an increase in cytoplasmic free Ca2 concentration, and second, an
increased mitochondrial Ca2 uptake. The release of Ca2 from organ-
dIes into the cytoplasm may increase the tone of vascular smooth
muscle.
Persisting aminonucleosis nephrosis (AN) in rats of the Milan nor-
motensive strain (MNS) and not in rats of the Milan hypertensive strain
(MHS). V. Kliem, K. Kuhn, H. Claus, K.M. Koch, E. Reale, Division
of Nephrology, Department of Internal Medicine and Laboratory of
Electronmicroscopy, Hanover Medical School, Hanover, Federal Re-
public of Germany. We have recently shown that rats of MNS,
beginning at the age of six months, will spontaneously develop progres-
sive glomerulosclerosis (GS) and proteinuria (PU), while MHS rats,
despite an increased arterial blood pressure (BP), will remain almost
unaffected. The spontaneous morphological lesions involve glomerular
epithelial changes with blabs. We have now investigated whether the
course of experimental induced AN in MNS rats differs from AN in
MHS rats. Experiments were performed on 8 MNS and MHS rats each
(age: three months). At this age, MNS rats had a higher PU than MHS
rats (103 87 vs. 29 4 mg/24 hr, P <0.01). GS, however, had not yet
developed in MNS rats. Each animal received a single i.p. injection of
9 mg/l00 mg body weight of puromycin aminonucleoside (PAN). On
days 5, 12, 26, and 42 after the injection, serum creatinine and PU were
measured. On day 42 the kidneys were fixed by perfusion for light and
electron microscopy. As early as the 5th day of AN, both MNS and
MHS rats suffered from significantly increased PU (804 330 vs. 837
119 mg/24 hr on day 12). PU decreased in MHS rats from 413 104
mg/24 hr on day 26 to 136 65 mg/24 hr on day 42. In MNS rats,
however, PU remained on the same level (956 399 mg/24 hr on day 26,
868 336 mg/24 hr on day 42). Serum creatinine did not differ
significantly in MNS and MHS rats. In MNS rats suffering from AN
glomerular epithelial changes were more pronounced than in MHS rats.
In addition, intratubular protein casts and interstitial cellular infiltra-
tions were more numerous. GS, incomplete or fully developed, was
observed in 40 to 50% of the glomeruli in MNS rats in contrast to 10 to
15% of the glomeruli in MHS rats. Summary: A single injection of PAN
induced a persisting AN in MNS rats in contrast to MHS rats (obser-
vations period: 42 days). These data indicate that, independent of
systemic arterial BP, MNS rats—and not MHS rats—are genetically
predisposed to develop spontaneous glomerular epithelial lesions. This
susceptibility is potentiated by PAN and results in premature and
persisting GS and PU.
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Evidence of specific insulin receptors on plasma membranes isolated
from proximal tubule epithelia of human kidney. J.E. Scherberich, S.
Zeuzem, G. Wolf, W. Schoeppe, Dept. Nephrology and Department
Endocrinology, University Hospital, D-6000 Frankfurt am Main, Fed-
eral Republic of Germany. After passing the glomerular filter, insulin,
as concluded from experimental animal studies, is further handled by
the tubule through a luminal endocytotic pathway. In contrast to
glucagon, insulin (or the insulin-receptor complex) is incorporated into
the cytoplasmatic compartment and then subsequently split by lyso-
somal proteases. Since specific transport mechanisms may exist for
different peptides/peptide hormones, we were interested in elucidating
if whether or not the luminal plasma membrane (PM) of the proximal
tubule of the normal human kidney exhibits binding sites specific for
insulin of human origin. Brush border fragments were isolated from
tissue homogenates of renal cortex by differential centrifugation and
sucrose density gradient centrifugation; rise of specific marker enzymes
such as alkaline phosphatase, ala-(leu-, gly-) aminopeptidase and y-
glutamyl-transpeptidase as well as ultrastructural criteria were used
monitoring the enrichment of PM. PM were incubated with monoiodi-
nated 125-J-(Tyr-A 14)-human insulin (specific activity 330 s Ci/sg) at
4°C: as calculated from the association kinetics of the insulin binding
curve, steady state conditions were reached after 48 hours. Incubation
of PM with 125-J-(Tyr-A 14) human insulin and increasing concentra-
tions of native insulin at 4°C resulted in competitive inhibition of
125-J-insulin binding. The maximum of specific insulin binding (tracer
concentration 10 pmol/liter)—corrected for degradation—was 6.9
2.l%/I00 mg PM-protein; nonspecific binding averaged less than one-
forth (12.6 + 4.4%, N = 4) of the total radioactivity bound (100%). The
degradation rate of native human insulin was 17.3 3.2% per hour
(4°C), and, after addition of aprotinin or amastatin 1.8 0.3%/hour. The
concentration of insulin neccessary to replace 50% ofmaximum bound
l25-J-(Tyr-A 14)-insulin was 708 60 pmol/liter. Scatchard plot anal-
ysis of insulin binding data disclosed two classes of receptors: high
affinity, low capacity binding sites and low affinity, high capacity insulin
bindings sites. The results obtained suggest evidence that tubular PM
reveal specific insulin receptors possibly involved in luminal uptake and
further processing of the hormone by epithelia of the proximal nephron.
Correlations between morphological and clinical parameters in 448
cases of diabetic nephropathy. C. Batz, 0. Bogenschiaz, A. Bohle, M.
Wehrmann, Institute of Pathology, Liebermeisterstrasse 8, 7400 Tub-
ingen, Federal Republic of Germany. Correlations between structure
and function were sought in 448 cases of diabetic nephropathy. This
yielded the following results: 1.) There are significant positive correla-
tions between the incidence of nephrotic syndrome and the grade of
severity of diabetic glomerulosclerosis. 2.) There are also positive
correlations between the grade of severity of diabetic glomerulosclero-
sis and the incidence of interstitial inflammation leading to fibrosis. T
lymphocytes are dominant among the inflammatory cells in the renal
cortical interstitium. 3.) There are significant positive correlations
between the severity of the interstitial fibrosis and the serum creatinine
concentration. 4.) Diabetic glomerulosclerosis is associated with inter-
stitial fibrosis in 73% of cases, which is more frequent than in any other
glomerulopathy. 5.) The number of exudative lesions interpreted as
hyperpei-fusion damage increases significantly with increasing grade of
severity of diabetic glomeruosclerosis. From these findings it can be
concluded that in kidneys with diabetic nephropathy, renal insufficiency
does not develop as a consequence of the development of diabetic
glomerulosclerosis, but as a result of nonspecific associated changes
such as glomerular hyperperfusion lesions or the T cell mediated
inflammation of the renal cortical interstitium that leads to interstitial
fibrosis.
Effect of diltiazem and allopurinol on kidney microcirculation in
postischemic ARF. A. Pethö, W. Mielke, F. Vetterlein, G. Schmidt,
Zentrum Pharmakologie und Toxikologie, Georg-August-Universitat
Gottingen, Federal Republic of Germany. Alterations of kidney micro-
circulation were studied in anaesthetized rats subjected to 60 mm of
unilateral renal ischemia followed by a 60 mm reflow. Capillary plasma
flow distribution was determined by injecting two different fluoro-
chrome-labeled globulins 1 and 3 mm prior to rapid freezing of the
kidney. Histological evaluation of the untreated ischemic kidneys
revealed extensive perfusion defects mainly in the outer medulla (47.8%
of randomly-selected tissue points were more than 60 sm distant to the
next perfused capillary vs. 0% in the control kidneys). Intravenous
administration of diltiazem during the pre- and postischemic period (1.6
mgIlOO g body wt) and maintenance of the rats on allopurinol-saturated
drinking water for six days prior to the experiments (approx. 5 mg
allopurinol/lOO g body wt/day), respectively, significantly ameliorated
postischemic outer medullary microperfusion (15.7% and 17.9% of
tissue points more than 60 sm distant to the next perfused capillary,
respectively). Combination of these two treatment procedures resulted
in an almost complete normalization of capillary reperfusion pattern
(1.3% of tissue points more than 60 m distant to the next perfused
capillary). Thus, both the Ca2-antagonist diltiazem and the xanthine-
oxidase inhibitor allopurinol were clearly effective in reducing postisch-
emic alterations of kidney microcirculation. Furthermore, combination
of the two drugs even led to an almost complete restoration of capillary
perfusion pattern.
Renal action of atrial natriuretic peptide (ANP) is reduced by ACE-
inhibition. G. Wambach, U. Schittenhelm, M. Stimpel, G. Bbnner, W.
Kaufmann, Medizinische Klinik II der Universitat KOIn, Ostmerhei-
merstr.200, D-5000 Koln 91, Federal Republic of Germany. Due to its
pharmacological action on renal, adrenal and vascular tissue, ANP is
considered as a physiological antagonist of the renin-angiotensin-
aldosterone-system (RAAS). However, the interactions of the sodium
retaining RAAS and the natriuretic ANP are only partially understood.
We therefore studied the acute cardiovascular and renal action of ANP
(0.1 1kg/kg body wt over 30 mm) in 10 normal subjects (6m/4f, 31 to 51
years) during a control period (A) and after inhibition of the angiotensin
converting enzyme (B) with enalapril (2.5 mg tid). Urine output, urinary
Na', K, cyclic GMP, glomerular filtration rate (GFR), arterial blood
pressure (BP) and heart rate were tested during 90 mm before, during
and 90 mm after the infusion of ANP ( 5EM).
mm —60 —30 0 ANP +30 +60 +90 +120
Na excretion mEq/30 mm
A 4.4 4.7 4.5 11.2 9.2 5.2 4.9
±1.0 ±0.8 ±0.8 ±2.2 ±1.8 ±1.2 ±0.6
B 3.4 3.4 3.4 4.5 4.8 3.9 3.7
±0.4 ±0.5 ±0.5 ±0.9 ±0.7 ±0.8 ±0.6
Cyclic GMP nmol/30 mmA 15.9 15.2 19.4 119 175 35.0 30.3
±1.9 ±1.3 ±4.0 ±9.6 ±51 ±6.2 ±5.4
B 14.0 13.3 13.8 103 129 49.6 26.1
±1.9 ±2.0 ±2.2 ± 12.4 ±13 ±5.9 ±4.4
During the control infusion of ANP, urinary volume, Na excretion and
cGMP excretion increased significantly. After ACE inhibition, stimu-
lation of urinary Na output and urinary volume was blunted, the rise
in cGMP remained unchanged. GFR averaged 127 ± IS mI/mm during
ANP infusion. After ACE inhibition GFR was slightly lowered to 117 ±
19 mI/mm, however the stimulation by ANP was maintained with a
mean of 137 ± 19 mI/mm. Systolic BP was reduced from 112 ± 3 to 106
± 3 mm Hg and diastolic BP from 71 ± 2 to 66 ± 3 mm Hg during ANP
infusion. After ACE inhibition, control BP was lowered to 101 ± 3 over
63 ± 2 mm Hg. ANP led to additional reduction to 95 ± 3 over 59 ± 2
mm Hg. The results demonstrate a blunted natriuresis and diuretic
response to ANP after ACE inhibition by enalapril in normal man. This
effect is most likely due to a change in systemic and renal hemodynamic
after ACE inhibition. Receptor mediated stimulation of cyclic GMP
remains unchanged.
Aldosterone stimulates citrate synthase in cultured renal collecting duct
cells. W.W. Minuth, M. Struck, P. Gross, 1. Department of Anatomy
and Cell Biology, University of Heidelberg, Im Neuenheimer Feld 307,
D-6900 Heidelberg, FRG. The steroid hormone aldosterone in renal
collecting duct cells effects an increase of Na transport. Three
different theories exist for the biochemical mechanism that the increase
of Na-transport may be triggered: 1) by an opening of apical sodium
310 Abstracts
channels; 2) by the induction of aldosterone induced proteins (AlPs;
such as, Na/K-ATPase); and 3) by an activation of ATP-delivering
enzymes of the mitochondrial pathway. ATP, an energy rich molecule,
is preferably generated by the tricarboxylic acid cycle and by oxidative
phosphorylation. This mechanism seems to be accelerated by increased
citrate synthase activity. Consequently, we investigated the activity of
citrate synthase after acute aldosterone application on cultured renal
collecting duct epithelium, The experiments demonstrated that aldoste-
rone indeed has an influence on citrate synthase activity in cultured
collecting duct cells. While controls showed basal values of 71 3
mU/mg protein (N, 28), hormone treated epithelia had increased citrate
synthase activity of 79 6 mU/mg after 1 hour (N, 5), 88 6 mU/mg
after 2 hours (N, 6), and 93 8 mU/mg protein after 3 hours (N, 5) of
administration (P < 0.05 paired t-test). After that period, the activity
during the 4th and 6th hour was found to be decreased to basal values.
The significant 30% increase in citrate synthase enzyme activity within
3 hours could be blocked by spironolactone. Regarding the time course
of enzyme stimulation, the results indicated that aldosterone activates
citrate synthase during the physiological early response phase. Radio-
active labelling experiments further showed that hormone stimulated
increase of citrate synthesis activity seems to be related to an activation
of preformed molecules, and not to a new synthesis of citrate synthesis.
New possibilities for the diagnosis of vasculitides by means of the
ANCA/ACPA-test. K. Andrassy, J. Koderisch, A. Erb, M. Rufer, E.
Ritz, Med Universitdtsklinik, Heidelberg, Federal Republic of Ger-
many. Clinical, histological and immunhistological diagnosis of vascu-
litis is notoriously difficult. Histological distinction between medium
size vessel (polyarteritis, giant cell) arteritis, small vessel vasculitis
(microscopic polyarteritis = mP) and granulomatosis (Wegener's G,
Churg-Strauss) is not satisfactory. Introduction of the ANCA-test
(antibodies against the neutrophil cytoplasm antigens) has revolution-
ized this field. Sensitivity and specificity of the test and its correlation
to the clinical course was examined in 25 patients with active WG, 11
patients with microscopic polyarteritis, 30 patients with RPGN, 50
patients with other forms of GN, and 20 patients with other forms of
vasculitis (polyarteritis, Churg-Strauss, giant-cell a., M. Behcet, poly-
chondritis, etc). Diffuse finely granular cytoplasm staining of PMN was
characteristic of WG. In patients with MP we noted either the pattern
mentioned above or a patchy, rosette like staining of cytoplasm. A third
pattern, easy to confound with SLE, stained perinuclear membrane and
nuclei secondary to granulocyte specific nuclear antibodies (GS-ANA).
ANA, ds-DNA-antibodies, staining of Hep-2 cells and other indicators
of collagen disease, however, were and still remained negative during
the observation period. ANCA titers were correlated to a number of
organs involved and degree of renal failure. The reverse of renal failure
was related to pretreatment titers. ANCA permitted distinction be-
tween bacterial superinfection and relapse of WG.
Prognosis and long-term treatment of patients with rapidly progressive
glomerulonephritis. F. Keller, B. Oehlmann, U. Kunzendorf, A.
Schwarz, G. Offermann, A. Distler, Medizinische Klinik, Klinikum
Steglitz, D-1000 Berlin 45, Federal Republic of Germany. Short-term
prognosis of rapidly progressive glomerulonephritis (RPGN) has im-
proved since immunosuppressive therapy was introduced. The long-
term course of the disease was investigated in 46 consecutive and
unselected patients over a period of 15 years (1970—1986) with a mean
observation time of five years (±45 months). Most of the 46 patients had
idiopathic RPGN (61%). Initially, hemodialysis needed 25 of the 46
patients (54%). Immunosuppressive therapy (plasma exchange, meth-
ylprednisolone pulses, steroids, cyclophosphamide, azathioprine) was
administered in 36 of the 46 patients (78%). A remission was achieved
in only 19 of the 36 patients who received immunosuppression (53%)
and no spontaneous improvement was seen. Factors indicating poor
prognosis were initial serum creatinine, percent of crescents in glomer-
uli, glomerular sclerosis, and immunohistologic staining of the IgG at
the tubuli. In II patients with remission, immunosuppression was
discontinued and 6 had a relapse. Long-term immunosuppression was
given to 8 patients with remission. Their renal function was not normal
(creatinine 240 77 mol/liter), but none had a relapse (P = 0.01). It is
concluded that the treatment of RPGN requires long-term attendance
and repeated immunosuppression comparable to a systemic immune
disease.
Cyclosporine—Relationship of side effects to mode of action. B. Ryffel,
B.M. Foxwell, M.J. Mihatsch, Preclinical Research, Sandoz Ltd., and
Department of Pathology, University of Base!, CH-4002 Base!, Swit-
zerland. Although cyclosporine (CA) has high specificity for the im-
mune system, immunosuppressive therapy with CA is often compli-
cated by nephrotoxicity. The main morphologic targets of CA
nephrotoxicity include the tubular epithelial and endothelial cells.
These cells were investigated in vitro. CA caused a dose- and time-
dependent inhibition of cell growth, vacuolization and fatty change in
adherent cells, detachment and cell death. Inhibition of 3H-TdR incor-
poration in cells of both tubular epithelial and endothelial origin
occurred between 3 and 10 LM. EM studies revealed cellular swelling,
dilatation of the endoplasmic reticulum, and the presence of lipid
droplets and phagolysosomes. The content of the main CS-binding
protein, cyclophilin, in these cell lines was 3 to 10 pg/mg protein as
assayed by ELISA and did not differ between various cell lines
including T cells. Whereas lymphoid cell functions are inhibited at 10 to
100 nM, CA had no effect on tubular epithelial and endothelial cells at
these concentrations. At concentrations between I to 10 /SM, CA
caused growth inhibition and cytotoxicity on cells of lymphoid and
non-lymphoid origin. Present evidence show little, if any, relationship
of side-effects to the mode of action of CA.
Molecular basis for bicarbonate resorption in the human collecting duct
system. D. Drenckhahn, S. Wagner, R. Koob, Department of Anatomy
and Cell Biology, University of Marburg, D-3550 Marburg, Federal
Republic of Germany. The collecting duct is of vital importance for
acidification of the forming urine. Secretion of protons into the tubular
lumen is coupled to basolateral resorption of HC03. By immunoblot-
ting the collecting duct anion exchanger of the human kidney is
identified as an Mr 100-110 kD membrane protein that contains three
different immunoreactive sites of the major proteolytic fragments of the
membrane spanning domain (17 kD, 7 kD, 20 kD) and at least one
epitope of the cytoplasmic domain of erythrocyte band 3. However, the
basolateral anion exchanger of the collecting duct is not identical to
erythrocyte band 3, as identified by the absence of cross reactivity with
mono- and polyclonal antibodies directed to the 10 kD N-terminal piece
of erythrocyte band 3. By immunostaining the band 3-related anion
exchanger was shown to be confined to the basolateral membrane of the
majority of intercalated cells, which also displayed strong reactivity
with antibodies to carbonic anhydrase LI (CA LI). Kidney band 3 as well
as CA II are also expressed in a particular type of clear cell carcinoma
of the kidney, the so called "oncocytoma", that has to be considered as
a tumor histogenetically related to the bicarbonate-resorbing interca-
lated cells of the collecting duct.
The Goodpasture antigen in familial and sporadic hematuria—An
immunohistochemical study on kidney biopsies. I.L. Noronha, R. Wald-
herr, M. Rambausek, K. Schdrer, E. Ritz, Departments of Pathology,
Internal Medicine and Paediatrics, University of Heidelberg, Federal
Republic of Germany. Familial haematuria (FH) is a clinically, mor-
phologically and genetically heterogenous condition. It includes classi-
cal Alport's syndrome and its variants associated with leiomyomatosis
and macrothrombocytopenia, progressive hereditary nephritis without
nerve deafness, and non-progressive forms, particularly so-called be-
nign FH. Recent studies have demonstrated that the GBMs of patients
with Alport's syndrome do not react with a mouse monoclonal antibody
MCA-Pl: Savage et al., KI 1986) which recognizes the Goodpasture
antigen (epitope on the NC-I domain of type IV collagen). We have
studied 30 renal biopsies of patients with FH and 18 biopsies from
patients with non-immune complex mediated sporadic hemuria (27
males, 21 females; 28 children, 20 adults) using the MCA-Pl (generous
gift from Dr. M. Lockwood and J. Savage) by means of a sensitive
modified PAP method. Normal renal tissue as well as 40 renal biopsies
from patients with various other nephropathies served as controls. In
normal kidney, immunhistochemistry and immune EM showed a linear
fixation of MCA-Pl along the GBMs, Bowman's capsule as well as
distal tubular and collecting duct basement membranes. In 11 renal
biopsies, no binding of MCA-P1 was detected. On EM, GBM splitting
was present in 9 cases, 2 patients had isolated GBM thinning. Only 6
patients fulfilled strict diagnostic criteria of Alport's syndrome. In 8
patients, a reduced or discontinuous reactivity was observed (2 with
GBM splitting, 4 with isolated GBM-thinning, 2 with non-specific GBM
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lesions). One patient had Alport's syndrome. Renal biopsies of 27
patients disclosed completely normal binding—as observed in all con-
trol specimens—of MCA-P1 along the GBMs and TBMs. Eleven of
these patients were classified as having Alport's syndrome. No definite
relationship was detected between the MCA-Pl binding pattern and the
nature of the GBM lesions (splitting and thinning, isolated thinning) as
well as the extent of GBM-splitting. Preincubation of sections with 6 M
urea in glycine-HCI buffer (pH 3.5) did not change the MCA-Pl binding
pattern. We conclude that only a subgroup of patients with Alport's
syndrome/FH shows abnormal MCA-Pl reactivity which cannot be
differentiated on clinical or morphological grounds. The examination of
kidney biopsies with MCA-P1 may provide useful diagnostic informa-
tion if GBMs do not react with MCA-Pl. Normal linear binding of
MCA-P1, however, does not rule out the diagnosis of Alport's syn-
drome.
Contraluminal transport systems for lactam antibiotics in the proximal
tubule of the ratkidney. K.J. Ulirich, G. Rumrich. Max-Planck-institute
for Biophysics, Frankfurt/Main, Federal Republic of Germany. For
lactam antibiotics luminal H-cotransport via the Hdipeptide trans-
port system as well as transport via contraluminal organic anion and
cation transport systems have been discussed. Using the stop-flow
capillary microperfusion technique the interaction of representative
penicillins and cephalosporins with the contraluminal systems for
para-aminohippurate, dicarboxylate, sulfate and N '-methylnicotin-
amide have been determined. The monocarboxylic penicillins benzyl-
penicillin and phenoxymethylpenicillin as well as the dicarboxylic
ticarcillin interact with the contraluminal PAH transport with an app.
KPAH of 0.8 mmol/liter while the aminopenicillin ampicillin (app.
K'PAH 2.5 mmol/Iiter) had a lower and apalcillin (app. KPAH 0.02
mmol/liter) a higher inhibitory potency. Benzylpenicillin showed small
inhibition against succinate transport and ticarcillin against sulfate
transport. The monocarboxylic cephalosporin, 6315 S Shionogi, and the
aminocephalosporines, cephalexin and cefadroxil, showed an app.
K,PAH as the comparable penicillins (0.9 and 2.5 mmol/liter respec-
tively). The zwitterions cephaloridine and cefpirome did not interact
with the PAH transporter, but with the base (NMN) transporter (app.
KINMN 3.7 and 1.3 mmol/liter). Among the aminothiazol-containing
compounds cefotaxime (app. KPAH 3.1), ceftriaxone (app. KPAH 1.3),
and cefodizime (app. K.PAH 0.2) increasing interaction with the PAH
transporter was seen dependent of a second ionizable anionic group.
Compounds with two ionizable anionic groups also exert a small
inhibitory potency against sulfate transport (cefsulodin, app. K5042-
7.2; ceftriaxone 12.7 and cefodixime 4.7 mmol/liter). None of the
cephalosporins interacted with the dicarboxylate transporter. The in-
teraction pattern is in accordance with the specificity requirements for
the contraluminal transporters depending on electrical charge and
hydrophobicity.
Peritubular transport tubular metabolism and transcellular secretion of
L.citrulline in the isolated perfused kidney of the frog (xenopus Iaevis). M.
Gekie, M. Grimme, S. Silbernagi, Physiologisches Institul der Univer-
stität Wurzburg, FRG. The kidney forms arginine (Arg) by using the
amino acid citrulline (Cit) as precursor, and is the main source of Arg
for systemic protein synthesis. Even if the filtered and reabsorbed load
(in rats) is sufficient for normal Arg synthesis, the following questions
remain: (a) Can Cit be taken up across the contraluminal membrane?,
(b) If so, by what kind of mechanism? and (c) Is Cit metabolized to Arg
or ornithine (Orn) in the amphibian kidney? Methods: For studying
peritubular transport, the amphibian kidney is especially suitable due to
its double blood supply. After the frog was decapitated, the portal vein,
the caval vein and the ureters were catheterized and exclusive peritu-
bular perfusion (Ringer solutions + inulin + PAH + L-aspartate) was
assured. Results: (±sEM): (1) During perfusion with L-Cit in a physio-
logical concentration (65 sM), a peritubular net uptake (J) of 170 27(N = 10) nmol/hr per g kidney (wet weight) was observed, whereas J of
D-Cit (65 M) was only 18 7 (N = 6) nmol/(hr. g). Adding L-
phenylalanine (L-Phe; 20 mM) or substituting mannitol for NaCI,
decreased J of L-Cit to values similar to that of D-Cit. (2) During
perfusion with 65 /LM L-Cit, the venous Arg concentration was 2 03(N = 6) tM (corresponding to about 60% of L-Cit uptake). Venous Arg
concentration increased to 3.2 0.03 (N = 5) M at a L-Cit concen-
tration of 1 mri. A further increase in the venous Arg concentration
could not be observed with a further increase in the L-Cit concentra-
tion. When perfusion was NaCI-free, Arg was only found if the L-Cit
concentration was increased to 50 msi. (3) In the urine, no inulin could
be detected, but 4.5 0.4 (N = 6) nmol/(hr g) L-Cit or 0.36 0.04(N = 5) nmol/(hr g) D-Cit was found during perfusion with physiolog-
ical concentrations of the respective isomers. When the Cit concentra-
tion was raised to 1 ms, 20 0.9 (N = 5) nmol/(hr . g) L-Cit or 6.4
0.2 (N = 4) nmol/(hr. g) D-Cit, respectively, appeared in the urine.
Conclusions: (1) The in situ perfused frog kidney is a suitable model for
studying peritubular amino acid uptake. (2) In the amphibian kidney, a
peritubular uptake mechanism for L-Cit exists, which is stereospecific,
saturable, NaCI-dependent and can be inhibited by L-Phe. (3) In the
tubule cells, L-Cit and L-Aspartate are transformed into Arg, which in
turn is released into the venous outflow. (4) L-Cit is secreted into the
urine to a small but significantly greater extent than D-Cit, proving that
transcellular, carrier-mediated amino acid transport can in principle
also run in the blood to lumen direction (=secretion). This transcellular
pathway seems to be more important for the secretory amino acid leak
than the paracellular pathway.
Influence of sympathetic nerves on renal autoregulation in conscious
dogs. P. Persson, H. Ehmke, B. Nafz, H. Kirchheim, I. Physiologisches
Institut der Universität Heidelberg, Federal Republic of Germany. The
autoregulation of renal blood flow and glomerular filtration rate over a
wide pressure range is essential for renal function. There are three
characteristic features of autoregulation: (I) the level of blood flow and
filtration rate in the autoregulatory pressure range; (2) the lower
pressure limit of autoregulation; (3) the slope by which renal blood flow
and glomerular filtration rate decrease beneath the lower limit of
autoregulation. In 6 conscious foxhounds, a step-wise reduction of
renal artery pressure was made to determine these autoregulation
characteristics of renal blood flow (RBF) and glomerular filtration rate
(GFR, table). A moderate sympathetic activation via common carotid
occlusion (CCO) shifted the lower limit of autoregulation by >15 mm
Hg. This shift was reversed by an intrarenal a-blockade (Prazosin), but
not by the All antagonist Saralasin. In addition the a-agonist Methox-
amine had the same effect as CCO. We conclude that the autoregulation
shift is mediated by a-adrenoceptors.
RBF GFR
lower limit lower limit
of AR AR-level of AR AR-level
mm Hg ml/min/g mm Hg mll,nin/g
I. Control 70.7 5.4 2.90 0.28 84.3 3.7 0.33 0.03
2. CCO 86.5 8.0 2.93 0.36 97.8 4.0 0.32 0.04
3. METHOX 95.9 10 2.87 0.37 96.3 14 0.27 0.07
4. CCO + SAR 84.2 9.0 2.91 0.26 90.8 4.5 0.38 0.06
5. CCO + PRA 76.8 5.2 2.84 0.20 84.9 11 0.34 0.01
Conditions with a high sympathetic tone as well as low blood pressure
(shock, congestive heart failure) increases the vulnerability of the
kidney.
Influence of cyclosporin A on central neurotransmitters in renal
transplant recipients. G. Cichini, H. Kopsa, A. Lapin, R. Smetana, P.
Perger, F. Stockenhuber, K. Derfier, G. Sunder-PlaJimann, D.H. Petzl,
P. Balcke, Clinic of Occupational Medicine, 1st Medical Clinic, and
Institute of Clinical Chemistry and Laboratory Diagnosis, University of
Vienna, Austria. One hundred and twenty renal transplant patients
(cadaveric kidneys, 61 male, 59 female, mean age 42.7 years, mean
observation period 38 months, maximum observation 78 months) were
studied for cyclosporin A side effects, possibly associated with central
neurotransmitter disturbances. The most common finding was hyper-
trichosis corporis in 72 p.c. in the very early cyclosporin A era, now
being 38 p.c. due to reduced doses. Clinical picture was pronounced
between 2 and 8 months after grafting, hormone analyses were normal.
Four p.c. of the cases developed increased nail growth. Gingival
hyperplasia was present in 35 p.c. of the material. The histological
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picture showed proliferation of collagenic tissue, of fibroblasts and
fibrocytes. Signs and symptoms of gingival hyperplasia occurred 3
weeks after surgery, vanished in almost all cases between 4 and 6
months and were dose-dependent. Preliminary experimental studies in
human nails demonstrated stimulation of collagenic receptors probably
as a consequence of central nervous influence following cyclosporin A
administration. Sexual disorders concerning lack of potency and libido
were evident in 15 and 10 p.c., respectively, Sex hormone analyses,
however, were normal. The most frequent neurologic finding was
cerebellar tremor, necessitating in some cases beta blockers, neurolep-
tic drugs or dopamine substitution. From the psychiatric point of view
depression, confusion and lethargy were often diagnosed. Animal
experiments were done in rats receiving a tenfold dose of cyclosporin A
for 4 weeks. Dopamine concentration of CNS was reduced to 76 p.c.;
the dopamine uptake mechanism, however, was not influenced. Con-
clusion: It is assumed that central neurotransmitters such as dopamine
and serotonin are linked with the immune system. Side effects of
cyclosporin A are comparable to physiologic changes in advanced age.
We suggest that cyclosporin A decreases CNS dopamine, thus being
responsible for the above clinical findings, in addition, a direct stimu-
lation of collagenic receptors by an unknown CNS mechanism is
discussed.
Effect of a- and j'J-adrenergic and muscarinic antagonists on the rat
renal Na/H exchanger. T. Friedrich, G. Burckhardt, Faculty of
Medicine, Kyoto University, Kyoto 606, Japan, and Max-Planck-
Institut für Biophysik, Kennedyallee 70, D-6000 Frankfurt a.M., Fed.
era! Republic of Germany. The renal Na/H exchanger located in the
brush border membrane of proximal tubule cells is responsible for H
secretion, and by that way regulates salt and water reabsorption. The
exchanger is inhibited by amiloride, which is a competitive inhibitor of
sodium. Amiloride also interacts with a- and /3-adrenergic receptors.
This might be explained by structural similarities between the Na/H
exchanger and G-protein coupled receptors. Our results show that the
a-antagonist clonidine, the 13-antagonist propranolol and the antagonist
of muscarinic acetylcholine receptors, propylbenzilyl-choline mustard,
are potent inhibitors of the renal Na/H exchanger. Affinity labeling of
the Na/H exchanger protein (molecular weight 65000) by ('4C)N,
N'-dicyclohexylcarbodiimide (DCCD) is suppressed by Na, amiloride,
a- and /3-antagonists. This result indicates an interaction between
antagonists of adrenergic receptors and the Na binding site of the
Na/H exchanger. We were also successful in labeling the Na/H
exchanger by ('251)iodocyanopindolol-diazirine, a reagent for /3-recep-
tors, and by (3H)propylbenzilylcholine mustard. Amiloride and pro-
pranolol protect from this labeling. We conclude that there might exist
a molecular relationship between the Na/H exchanger and the family
of G-protein related receptors.
